-NIP MAA -viMIP; -iNIP; -Phage-infected bacteria; -Non-infected bacteria).
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Supplementary Tables   Table 1 Surface elemental composition (%) of particles obtained from XPS 
Instrumental methods of analysis
Field-emission scanning electron microscope (FESEM, JSM-6700F, JEOL) and Transmission electron microscope (TEM, JEM-2010, JEOL) were used to observe the morphology of the polymeric particles and the phages respectively. The sizes and distribution of the polymeric particles were determined using Dynamic light scattering (DLS, Zetasizer Nano-ZS, Malvern Instruments Ltd, USA). X-ray photoelectron spectroscopy (XPS, AXIS His-165 Ultra, Kratos Analytical, Shimadzu) was employed to determine the surface elementary composition of the support particles after each surface functionalization reaction.
Host bacteria
The solid culture medium was prepared using tryptone, yeast extract, agar and NaCl with DI water and autoclaved for the purpose of sterilization. Liquid medium was also prepared in a similar fashion without the addition of agar. Stock bacterial cultures were maintained on tryptone agar plates. Prior to the experiments, a host culture was prepared by inoculating a 10 ml medium with E.coli and incubated for 18 h at 37 o C and 300 rpm. For experimental tests appropriate serial dilutions were made in broth medium.
Bacteriophage propagation and purification
The fr phage stocks were prepared on the host strain by a plate lysis procedure 1 .
Briefly, the method of propagation of fr phages was accomplished by the double-layer soft agar technique as follows. An aliquot of the phage sample was mixed with an 
Bacteriophage enumeration assay or plaque assay
The concentration (infectivity titer) of the fr phage samples were determined by a plaque assay. The phage sample to be assayed was serially diluted in Escherichia medium broth. The solution from each dilution was mixed with host bacteria. The soft agar layer technique described previously was adopted for determining the titer (concentration) of samples. The prepared agar plates were incubated for 18 h at 37 o C.
Upon completion, only those plates with countable numbers of plaques (from 30 to 300 per plate) were used and hence the concentration was reported as plaque forming units per ml (pfu mL -1 ). In our batches of propagation, the infectivity titer of the fr phages prepared were 10 10 pfu mL -1 .
Electronic Supplementary Material (ESI) for Journal of Materials Chemistry B This journal is © The Royal Society of Chemistry 2013

Preparation of the virus surface imprinted nanoparticles (vMIP)
A one-stage miniemulsion polymerization was used for the virus imprinting process.
A 1.88 w/v% of polyvinyl alcohol, 0.01M SDS and 0.01 mM of sodium bicarbonate was mixed with 20 mL of DI water to form the first aqueous phase. The functional, 0.8 mL of MMA or 0.47 mL of MAA, and cross-linking monomers, 4.2 mL of EGDMA, in the molar ratio of 1:4 were mixed to form the oil phase. The oil phase was added drop-wise into the first aqueous phase and homogenized at 24000 rpm with a homogenizer (T25B, IKA Labortechnik, Germany) to create a miniemulsion. The template virus, fr phages were added into the miniemulsion. The mixture was then added drop-wise into the second aqueous phase (400 mL, 0.05 w/v% of SDS). This reaction mixture was transferred to a 1 L airtight, three-neck, round bottom reactor and purged with nitrogen gas for 15 min to displace the dissolved oxygen thus forming a nitrogen gas atmosphere above the reaction solution. The temperature of the reactor was maintained at 40 °C using a temperature-controlled water bath. The redox-initiated polymerization was started by injecting 0.25 g of APS initiator and 0.23 g of sodium bisulphite into the reaction mixture which was left to proceed for 24 h. The polymer product was then washed with different washing medium. Firstly, the particles were washing five times with DI water, followed by five times with a solution of 10% w/v SDS: 10% v/v acetic acid to remove the template virus, four times with excess ethanol to remove the surfactant or any unreacted monomer and initiator, and finally six times with DI water. The solution was centrifuged (Universal 32R, Hettich Zentrifugen, Germany) at 9000 rpm for 40 min after each washing step,
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8 to isolate the polymeric product from the washing medium. The corresponding nonimprinted polymers (NIPs) to the virus imprinted polymers (vMIPs) were prepared and washed in a similar manner, except without the addition of the template viruses.
The product particles were stored as suspensions in liquid culture medium for subsequent studies.
Preparation of surface imprinted nanoparticles using immobilized virus template to create a miniemulsion. This miniemulsion was added drop-wise to a 600 mL solution containing 0.3 g SDS which was concurrently stirred at 300 rpm for 15 min.
This reaction mixture was transferred to a 1 L airtight, three-neck, round bottom reactor and purged with nitrogen gas for 15 min to displace the dissolved oxygen thus forming a nitrogen gas atmosphere above the reaction solution. The temperature of the reactor was maintained at 80 °C using a temperature-controlled water bath. The polymerization reaction was initiated by injecting 0.5 g of APS initiator into the reaction mixture which was left to proceed for 24 h. Upon completion, the polymeric core particles were washed thrice with DI water, followed by thrice with 50% ethanol and finally thrice with DI water. The solution was centrifuged (Universal 32R, Hettich
Zentrifugen, Germany) at 9000 rpm for 40 min after each washing step, to isolate the polymeric product from the washing solvent.
(b) Aminolysis
One gram of the polymeric core particles was washed twice with DMF and redispersed in 20 mL of DMF. Next, 20 mL of ethylene diamine was added to the DMF-washed core particles and was refluxed at 400 rpm at 110 °C for 12 h. The surface amine-functionalized core particles were then washed once with DI water, twice with 50% ethanol and finally twice with DI water to remove the excess amine.
(c) Aldehyde functionalization Acetic acid and sodium acetate were used to prepare a pH 5 acetate buffer solution.
One gram of the amine-functionalized polymeric core particles was incubated in 10
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mL of acetate buffer solution and degassed for 10 min under room temperature. The supernatant was removed and redispersed in 10 mL of the same buffer with 5%
glutaraldehyde. The reaction mixture was magnetically stirred at 400 rpm for 12 h under room temperature. In post treatment, the surface aldehyde-functionalized core particles were washed thrice with DI water.
(d) Template virus immobilization on core particles
The aldehyde-functionalized polymeric particles were then washed once with 0.1 M borate buffer (pH 9.33). A 15 mL aliquot of the fr phage solution (10 10 pfu/ml) was then added to 1.0 g of the particles. The mixture was magnetically stirred at 300 rpm for 4 h at 4°C for the coupling to occur. The virus-immobilized support particles were then washed four times with DI water upon completion of the reaction.
(e) Shell layer synthesis MMA and EGDMA were employed as the functional and cross-linking monomers, respectively. MMA (1.28 mL) and EGDMA (9.05 mL) in the molar ratio of 1:4 was added to 1.0 g of the template virus-immobilized core particles. The mixture was then ultrasonicated at 45% power for 90 s to ensure that it was mixed thoroughly. It was then added drop-wise into a 50 mL solution of 0.01 M SDS and 0.03 M CA which was concurrently stirred at 300 rpm. The mixture was ultrasonicated again at 45% power for 110 s to generate a miniemulsion. The miniemulsion obtained was then added drop-wise into a 600 mL solution containing 0.3 g SDS which was stirred at 300 rpm for 15 min. This reaction mixture was transferred to a 1 L airtight, three-
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neck, round bottom reactor and purged with nitrogen gas for 15 min to displace the dissolved oxygen thus forming a nitrogen gas atmosphere above the reaction solution.
The temperature of the reactor was maintained at 40 °C using a temperaturecontrolled water bath. A redox-initiated polymerization reaction was started by injecting 0.25 g sodium bisulphite followed by 0.25 g of APS into the reaction mixture which was left to proceed for 24 h. Upon completion, virus imprinted polymeric particles (viMIPs) were obtained which were washed thrice with DI water, followed by thrice with 50% ethanol and finally thrice with DI water. The corresponding non-imprinted particles (iNIPs) were prepared through the same procedures as the imprinted particles, but without the template immobilization step.
These particles served as control samples in the characterization and adsorption studies.
Supplementary Results
Virus surface imprinted nanoparticles (vMIP)
Nanoparticles were prepared using a hydrophobic cross-linker ethylene glycol dimethacrylate (EGDMA) mixed with different functional monomers with a fixed molar ratio of 1:4. Virus imprinted nanoparticles (vMIP) were obtained by the addition of the whole viral template virus (fr phages) into the monomer phase prior to the polymerization step. Non-imprinted particles were also prepared without the addition of the template virus and were used as controls in all the experiments.
FESEM images showed (see Supplementary Figure 3 (a)) mono-dispersed nanoparticles having a narrow size distribution. The presence of the template molecules did not affect the size and there were no significant morphological differences between the resulting vMIPs and the non-imprinted nanoparticles (NIPs).
X-ray photoelectron spectroscopy (XPS) was used to confirm the inclusion of the template during miniemulsion polymerization and template extraction by SDS/acetic acid. Owing to the abundant amine groups on the template viral protein shell, a significant increase in the nitrogen composition was noted for all of the imprinted nanoparticles indicating that the virus template interacted with the functional monomers during the pre-polymerization step and was embedded during polymerization (see Supplementary Table 1 ). It is hypothesized that, the viral particles interacted non-covalently with the functional monomers MMA & MAA through hydrophobic and electrostatic interactions respectively. Interestingly, the nitrogen composition obtained for vMIP MAA was substantially higher than those obtained for 
Surface imprinted nanoparticles using immobilized virus template (viMIP)
Support beads or core particles were prepared using MMA and EGDMA as monomers in the first stage of an oil-in-water miniemulsion polymerization reaction.
Subsequently, the support beads were subjected to a series of surface functionalization reactions to immobilize the template virus while XPS was used to monitor each the success of the hydrolysis reaction. Particle sizing, performed using DLS, showed the sizes of the support beads, viMIP and iNIP to be 352.6 ± 6.9 nm, 591.2 ± 2.7 nm and 574.9 ± 2.3 nm respectively. It should be noted that the nanoparticles increased significantly in size from 350 nm to 590 nm after the formation of the imprinted shell layer over the support beads, and the viMIPs and iNIPs had a unique red-blood-cell-(RBC) like morphology (see Supplementary Figure 3(b) ). As reported in previously 2 , the larger 'RBC'-like core-shell particles has aseptic surface area that is nearly equivalent to those prepared by the one-stage miniemulsion polymerization at 18 m 2 g -1 . The high specific surface areas and the unique concave surface morphology enabled the imprinted binding sites to be very close to the core particle surface for enhanced smooth mass transfer. It should also be noted that the virus immobilized imprinted and control particles had similar morphologies and sizes. An advantage of this core-shell nanoparticles is that additional functional characteristics such as Adsorbed virus infectivity study using bacterial growth assay
To determine if the virus-adsorbed particles exhibit infection behavior, non-infected bacterial growth was monitored in the presence of imprinted particles after the binding process. The bacterial growth profiles were measured by counting live bacterial colonies on agar plates for each sample. Imprinted particles before adsorption and non-imprinted particles with adsorbed viruses were used as controls.
Under identical assay conditions, no significant difference in bacterial concentration was observed among the virus-adsorbed particles, non-adsorbed particles and the controls (see Supplementary Figure 4 ). This suggested that the viruses were inactivated by the binding process and viral desorption is impeded even in the presence of the host cells. 
